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$s=2\ell_{r}/h$ $($ $1(b))$ . 1(b) $P_{1}$ P2
5 1(c) $P_{i}(i=1,2, \cdots, 5)$
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$\nabla\cdot u=0$ , (1)
$\frac{\partial u}{\partial t}+(u\cdot\nabla)u=-\nabla p+\frac{1}{Re}\triangle u$ (2)
$\triangle$ 2 $Re=U_{0}h/\nu,$ $\nu$
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1(a) 1(b) $x$ $y$
(1) (2) $\Delta=\partial^{2}/\partial x^{2}+\partial^{2}/\partial y^{2}$ $x$ $y$ 2
$u=(u,v)$ $\psi$
$u= \frac{\partial\psi}{\partial x}$ , $v=- \frac{\partial\psi}{\partial y}$
. (3)
(1) (2) $\omega(x, y, t)$ $\psi(x,y, t)$
$\Delta\psi$ $=$ $-\omega$ (4)
$\frac{\partial\omega}{\partial t}$ $=$ $J( \psi,\omega)+\frac{1}{Re}\Delta\omega$ , (5)
$J(f,g)= \frac{\partial f}{\partial x}\frac{\partial g}{\partial y}-\frac{\partial f}{\partial y}\frac{\partial g}{\partial x}$
AB
$\psi=\int_{0}^{y}udy=\int_{0}^{y}(1-y^{2})dy=y(1-\frac{y^{2}}{3})$ (6)
$\frac{\partial\psi}{\partial t}+c\frac{\partial\psi}{\partial x}=0$ , $\frac{\partial\omega}{\partial t}+c\frac{\partial\omega}{\partial x}=0$ (7)
$c$
$c$ $x$ $u$
$\psi$ $\partial\psi/\partial x$ $\partial\psi/\partial x$
$\psi$ $=$ $\psi_{1}=-2/3$ ( ALKJIH $\cdots$ ),
$\psi$ $=$ $\psi_{2}=2/3$ ( BCDEFG $\cdots$ ),



















$\triangle x$ $\triangle y(\triangle x=\triangle y)$
(5) 1
2 (4) 2
SOR (Successive Over Relaxation Method)
$(i\Delta x,j\triangle y)$ $n\triangle t$ $\psi(i\Delta x,j\Delta y, n\triangle t)$
$k$ $\psi_{i}^{k_{j}}$ $k-1$ $\psi_{i,j}^{k-1}$ $\epsilon_{1}=10^{-7}$
$n\Delta t$ $(n-1)\Delta t$
$y$ $v$
$10^{-14}$
$P_{i}(i=1,2, \ldots, 5,$ $1(a) -1(c))$
2 $10^{-4}$
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2: 1 : : (a)
$v_{1}$ : $P_{1}$ $y$ (b) $a_{1}:v_{1}$
1
1
Pl $y$ $v_{1}$ $v_{1}$ $($ $2(a))$ .
2(a) Pl $y$ $v_{1}$ $Re<Re_{P1}$ $v_{1}=0$
$Re=40$ 3(a) $Re>Re_{P1}$




$v_{1}$ $Re_{P2}$ $Re>Re_{P2}$ $v_{1}=0$
$Re_{P2}=65.7$
$($ $3(c), Re=100)$ .
1(a) Pl $y$ $v_{1}$







3(d) $(Re=900)$ 2 4
(a) (b)
(c) (d)
3: 1 (a) $(Re=40),$ $(b)$




$($ $4(a))$ , 2
$($ $4(b))$ . 1
1 $A\searrow$
( $4(cr)$ . 2 2
2
1(b) $P_{1}$ P2 $a_{1}$ $a_{2}$ 5(a) 5(b)
5(a) 5(b) $a_{1}$ $a_{2}$ 1000
$Re_{H1}=695.0$
$Re_{s}=665.5$
$a_{1}$ $a_{2}$ $Re_{H2}=850$ $Re_{H2}$ 2














4: 2 (a) $Re=600,$ $(b)$ ( 1 ),
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5 $($ $6(b))$ . $2$
1
4 $($ $6(c))$ .
4 5 2
3 5
P\’o P4 $y$ $v_{5}$ $v4$ $a_{5}$ $a4$ $Re$
$($ $7(a)$ $7(b))$ . 7(a) 7(b) $200\leq Re\leq 250$
2 5(a) 5(b)
2 $a_{1}$ $a_{2}$ 1/1000




${\rm Res}=213.0$ $Re_{H2}=220.0$ 2







6: 5 (a) $Re=200$ . (b) 1
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1 $\hat{\psi}(x, y, t)$
$t=0$
5
1(c) $(i=1,2, \cdots 5)$
$Re=200$ $(i=$
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8: $(i=1,2, \cdots, 5)$ $\hat{v}_{i}(t)$ $Re=200$ .
$Re$
9: $\sigma_{C}$ .
8 $v_{g}$ $8.1\cross 10^{-4}$













10: $(R_{3}:x=45, R4: x=60, R_{5}:x=^{-}70)$
(a)

















1 $Re_{1}$ $=$ 4@.7, 2 $Re_{2}=58.2$
$N$
$Re_{H1}$ 12 $N$
$Re_{H1}$ $N=8$ 10 $Re_{H1}\sim 200$
Rel $=48.7$ $Re_{2}=58.2$
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